Data defining the magnitude and frequency of flooding are provided for a non-tida . 16-mile reach of the Pithlachascotee River. These data include areal flood-frequency relations and flood heights for the 2-, 2.33-, 5-, 10-, 25-, 50-, 100-, 200-, and saoyear recurrence intervals. Flood profiles are provided for the 2.33-, 5-, 10-, 100-, and 500-year recurrence intervals.
GLOSSARY
Some of the technical terms frequently used in this report are defined in this section. See Dalrymple (1960) and Langbein and Iseri (1960) for additional information regarding flood-frequency analysis and associated terminology.
Correlation coefficient expresses degree of relationship between variables used in regression analyses. A value of 1.0 indicates perfect positive correlation, and a value of -1.0 indicates perfect negative correlation. A value of 0.0 indicates no correlation.
Flood-frequency curve is a graph showing flood magnitudes that will, on the average, be exceeded once within a specified number of years. The Geological Survey uses the log-Pearson Type III distribution for floodfrequency analyses. The distribution is described by the Water Resources Council (1976) .
Flood height is water-surface elevation above a selected datum. Mean sea level datum of 1929 is used in this study.
Flood profiles, as provided in this report, are graphs of flood heights (crests) versus distance, measured in the upstream direction. Profiles show crests for flood-peak discharges of specified recurrence intervals along the stream reach. iv Manning's roughness coefficient, ~, is a factor used with open-channel flow equations and is a measure of channel boundary roughness. Typical values of roughness are tabulated for various boundary conditions in a variety of open-channel hydraulic texts. Roughness coefficients are estimated from aerial photographs, available streamflow records, and field site surveys.
~ultiple regression analysis refers to determination of regional flood relations expressing flood-peak discharges for 2-, 2.33-, 5-, 10-, 25-, 50-, 100-, 200-, and 500-year recurrence intervals as a function of selected basin parameters, including drainage area, basin length and slope, and percent of basin as lakes and swamps. Regression equations, multiple correlation coefficients, and standard errors of estimate are obtained as part of the analyses. Multiple and simple regression analyses are described by Bryant (1960) and Davies (1961) .
Recurrence interval, as applied to flood events such as flood-peak discharges, is the average time interval within which a flood of specifjed magnitude is expected to be exceeded at least once.
Runoff is that part of precipitation that appears in surface streams. In this report, runoff implies inches per square mile. It is indicated as inches.
Stage-discharge rating is a relation describing discharge as a function of stream stage. Stage-discharge ratings . are empirical relations and are normally developed from field measurement of discharge and stage. Approximate stage-discharge ratings are calculated using empirical openchannel flow equations and known channel geometry.
Standard error of estimate expresses reliability of the statistical relation between variables of a regression equation. Standard errors of estimate are given as average percent values and ·represent the average range that includes about 68 percent of all data used in defining the regression.
Study results indicate that flood discharges in the study area are highly variable and are one-third to one-half of regional estfmates. Differences between study area and regional estimates are due to large quantities of flood-water drainage to the regional aquifer system in the upper basin, a large karst area of about 138 square miles. Graded roads and bridges located at three sites along the upper study reach will be inundated by various frequency floods.
Flood inundation maps can be prepared from flood data presented in this report.
INTRODUCTION
The Pithlachascotee River basin is undergoing urban and agricultural development. Urban residential developments are increasing on low-lying waterfront property and coastal areas of the lower Pithlachascotee River basin. Agricultural developments in low-lying inland areas are subject to frequent and severe flooding from tropical storms and hurricanes because of poor surface drainage. For example, a severe storm in -1960 caused extensive areal flooding and damage to developments in low-lying areas, particularly in the Squirrel Prairie-Masaryktown area ( fig. 1 ).
Flood-control measures for the area .include an existing drainage channel (improved) between the SquirreL Prairie area and Crews Lake ( fig. 1 ) and proposed conversion of the Squirrel Prairie area to a flood-detention area by construction of: (1) dikes across the south end of the Squirrel Prairie area; and {2) a diversion canal to Cypress Creek, a principal tributary to the Hillsborough River ( fig. 1 ). Proposed flood-control measures in the Squirrel Pra. irie area are not evaluated in this study.
Flood-prone area information is needed for evaluation and regulation of future developmen-t in the Pithlachascotee River basin.
DESCRIPTION OF THE BASIN
The Pithlachascotee River basin, with drainage area of about 195 mi 2 , is located in parts of Hernando and Pasco Counties in west-central Florida. The basin is bounded by the Gulf of Mexico to the west, Cypress Creek to the east, and Anclote River to the south ( fig. 1 ). The Pithlachascotee River originates at ' Crews Lake near Fivay Junction and flows southwest through Pasco County to the Gulf of Mexico at New Port Richey. Jumping Gully and Fivemile Creek are the principal tributaries to Crews Lake and to Pithlachascotee River, respectively.
The Pithlachascotee River basin is generally rural and is characterized by sand-covered flatlands and eroded ridges. The flatlands consist mainly of lakes~ cypress swamps, and surface depressions with numerous sinkholes. Squirrel Prairie is a large depression in the upper basin near Masaryktown, just south of Brooksville ( fig. 1 ).
For purposes of this report, the Pithlachascotee River basin is divided into three parts, referred to as upper, middle, and lower basins. The upper basin extends downstream from the basin boundary to Crews Lake outlet; the middle part, or basin, extends downstream from Crews Lake outlet to Fivemile Creek; and the lower basin, from Fivemile Creek to the Gulf of Mexico. The upper basin, of about 138 mi 2 , is a large karst area which includes about 71 percent of total basin area. The area has many sinkholes and is believed to be a principal source of recharge to the underlying, regionaf aquifer system. Stream channels are virtually non-existant on topographic maps cove:.;ing the upper basin. Numerous lakes in the upper basin are interconnected by small surface channels. None, .except Crews Lake, have direct connection to the Pithlachascotee River. Several lakes, including Crews Lake, are directly connected to the regional aquifer system. According to Cherry and others (~970), a considerable amount of water drains from Crews Lake to the ground-water system. At flood stage, Crews Lake has been observed to rapidly drain through a large sinkhole in th~ north part of the lake. Water also drains through sinkholes in the s·quirrel Prairie area. Because of this drainage, the quantity of water that finds its way downstream in the Pithlachascotee River during storms is much less than would be otherwise expected.
Average annual rainfall for the basin is about 55 in, most of which falls June through :September. Since 1963, mean annual runoff for the Pithlachascotee Riv. er basin (measured at the New Port Richey streamflow station, site 1, fig. 1 ) has been less than 3 in. In contrast, the annual runoff from most stream basins in west-central Florida is between 10 and 15 in per year.
That part of the basin studied during this investigation extends upstream from U.S. Highway 19 at New Port Richey to .Crews Lake ( fig. 1 ). The study reach consists of an upper part and a lower part. The lower study reach extends upstream from U.S. Highway 19 about 6 mi to cross section 22 (fig. 2) and is affected by tide. The upper study reach extends about 16 mi upstream from cross section 22 to Crews Lake ( fig. 2 ). Within the upper study reach, the river crosses numerous swamps and appears intermittent on Geological Survey topographic maps. The flood plain varies in width from several hundred feet to 0.5 mi and the stream bed slope averages about 3¥5 ft/mi.
Large flood-flow variations occur along the upper study reach. For example, during June 1974, as much as 17 in of rainfall fell on coastal areas of west-central Florida, including ·the Pithlachascotee River basin. Of this amount, about 13 in occurred in a 5-day period during the latter part of June . . Annual maximum flows were observed at three points along the upper study reach including Crews Lake outlet (cross section 78, fig.  2 ) and two streamflow stations (sites 1 and 2!. fig. 2 ). A comparison of these data indicate that flood runoff (per mi ) .near the downstream end of the upper study reach amounted to more than 10 times that near Crews Lake outlet.
. Management Dis trict has long recognized the need for·fl ood-pla in management information, and in 1973 entered into a cooperative program with the U.S. Geological Survey to define probable f lood levels along principal streams in west-centr al Florida, including Pithlachascotee River.
Southwest Florida Water Management District provided land-surface elevation data for 53 stream cross sections and photo-base topographic maps used in the study. They al· so provided informat. ion con~erning maximum outflow from Crews Lake for the latter part of June 1974.
PURPOSE AND SCOPE
The purpose of this report is to provide information concerning the magnitude and frequency of flooding for the upper study reach (upstream from cross section 22 to Crews Lake, fig. 2 ). Flood data provided include flood heights and profiles of selected recurrence intervals. Flood heights were computed i n hydraulic analyses using topographic and streamflow data. The approximate upstream limit of significant tidal influence on basin flooding i's . estimated as .part of the study, however, the magnitude and frequency of flooding in the tidally affected lower study reach is not determined.
Flood data provided in this . report apply only to current basin conditions . As the waterfront areas continue to develop and flood-control measures now proposed are implem~nted, flooding potential may change. Under these condit ions, information presented in this report may not be compl~tely appli cable.
METHODOLOGY
Flood heights and profiles presented in this report represent crestsof floods of select;ed recurrence intervals along the non-tide affected study reach. Flood heights were computed for 38 channel cross sections located along that part of t . he study reach no.t affected by tides. Computed flood heights were plotted on a graph versus measured distance of stream-channel cross section above stream mouth. Flood heights having the same recurrence interval were connected to define profiles.
Flood heights used in constructing -the profiles were calculated in a step-backwater_ analysis using flood-peak discharges for selected recurrence-intervals. The Geological Survey step-backwater computer program used (Shearman, 1976 ) is similar to a prqcedure .described by Chow (1959") and Posey (1950) . That procedure requires a beginning flood-peak discharge a.nd corresponding flood stage. Using these data, a velocity head is calculated for the initial downstream cross section and a water-surface elevation (flood height) is assumed at the next upstream cross section.
Head losses due to [ friction between these two cross sections are calculated and an energy balance is computed. When the energy balance falls outside selected tolerance ~imits, the upstream flood height is adjusted, and energy calculation and bal~nce tests are repeated until an acceptable balance is achieved. This probedure is repeated for remaining channel cross-section pairs, beginning at[ the next cross section upstream and proceeding to· the cross section at th~ upstream end of the study reach.
.
Step-backwater! computations were verified by u~e of stage-discharge ratings (as extendea logarithmically) for the two streamflow stations along the study reach. Data available for these stations are summarized in table 1. The Nek Port Richey station, located near the beginning of the upper study reach (site 1, fig. 1 ), has 13 years of record; the Fivay Junction station (site 2, fig. 1 ), near the upstream end of the upper study reach, has 7 years bf record. The stage-discharge data used in the study are summarized in table 2.
I
Flood-peak discharges used in the step-backwater analyses were taken from areal flood-fr~quency relations developed for the upper study reach.
These relations are l discussed in the following section of this report.
]AREAL FLOOD-FREQUENCY RELATIONS I Short-term· str,amflow records available for the Pithlachascotee River study reach provide little historical flooding information. Although the flow characteristics of the river are believed to differ in important re~ I spects from those of nearby streams because of the large . quantity of water that drains to the regional ground-water system at Crews Lake and Squirrel Prairie ( fig. 1) , r~gional flood-frequency data from two sources were evaluated for possible use in the study. These regional sources include Barnes and Golden (1966) a'd results of a multiple-linear regression analysis of long-term records f0r 20 streamflow stations in west-central Florida (Murphy, 1977) . Regional flood data from Barnes and Golden (1966) exceed station data for th~ Pithlachascotee River near New Port Richey by 200 percent. Similarly, rJgional flood data from the multiple-linear regression analysis were as muah as 300 percent greater than station data for Pithla-1 chascotee near New I?ort Richey. Based on these comparisons, the data from Barnes and Golden (1966) and from the multiple-linear regression analysis were not used in th, study.
Areal flood-fr~quency relations used are based on Pithlachascotee River streamflow reqords and include flood~frequency distributions determined for the New Port Richey station (site 1, fig. 2 ), the Fivay Junction station (site 2, fig. 2 ), and estimated flood-frequency data for a third site located mid-way between the Fivay Junction station and Crews Lake aSite number refers to gage locations shown in figure 1. Station flood-frequency distributions were determined according to Water Resources Council (1976) guidelines. Because the number of years of streamflow records is short, log-Pearson Type III distributions determined are based on a generalized map distribution skew of -0.05 and correlated flood statistics, including mean and standard deviation. The correlation procedure is referred to in U.S. Water Resources Council (1976) as the "two-station method." Correlated flood statistics were estimated from the relations basedon observed annual flood-peak discharges for the Pithlachascotee River streamflow stations and the Anclote River near Elfers streamflow station (site 3, fig. 1 ). The New Port Richey relation is based on 13 annual flood-peak discharges and has a correlation coefficient of 0.94 and an average standard error of estimate of 28 percent. The Fivay Junction relation is based on 7 annual flood-peak discharges and has a correlation coefficient of 0·. 80 and an average standard · error of estimate of 59 percent.
Large flood-flow .variations occur between Crews Lake and the Fivay Junction station. Therefore, flood discharges for cross section 74, that provide an acceptable match of stream and lake flood heights at Crews Lake outlet (cross section 78, fig. 2 ), were used in defining areal floodfrequency relations.
Areal flood-frequency relations were developed for the study reach by plotting a semi-logarithmic graph of flood-peak discharges for selected recurrence intervals for each station and cross section 74 versus drainage area. Plotted points were connected with curved lines to form areal relations for each recurrence interval. Areal variation of flood-peak discharge versus drainage area for selected recurrence intervals is shown in figure 3 .
The reliability of the flood-peak discharges for the Pithlachascotee River, as portrayed in figure 3 , is difficult to evaluate because of short streamflow records and limited knowledge of basin hydrology. However, the relations shown are believed to be the most reliable that can be developed from the streamflow records available.
FLOOD-HEIGHT COMPUTATION
Flood heights, having 2-, 2.33-, 5-, 10-, 25-, 50-, 100-, 200-, and 500-year recurrence intervals, were computed for the upper study reach in a step-backwater analysis. Hydraulic data used in the analysis include: land-surface elevations for 38 stream-channel cross sections, values of ~fanning's roughness coefficient, and stage-discharge ratings for the New Port Richey and Fivay Junction streamflow stations. These ratings are listed in table 2. Stream-channel cross sections are defined by horizontal distance and land-surface elevation coordinates. · A sufficient number of land-surface elevations were obtained so that connecting adjacent coordinate points with straight lines adequately describes the stream channel and flood plain cross-section geometry.
Cross-section data were scaled from 1:2,400 and 1:4,800 photobase topographic maps, having 1-and 2-ft contour intervals, respectively. Bridge-section and low-water channel data were obtained in field surveys. Special effort was made at bridge sections to consider wingwall, abutment configuration, .and angle between the bridge alinem.ent and the main thread of the stream.
Cross sections are numbered in approximate sequence upstream beginning with 1 at U.S. Highway 19 at New Port Richey and ending with 78 at Crews Lake. Cross-section locations are shown in figure 2. The distances of the cross sections upstream from the mouth, listed in table 4, were measured along the low-water channel. However, because the low-water channel for much of the study reach is not clearly identified on maps, the position was estimated. Therefore, cross-.section locations shown on figure 2 are approximate.
Roughness coefficients are a measure of resistance to flow at and between cross sections. Values of roughness coefficient used were selected on the basis of photobase maps, streamflow measurements, and field surveys. Roughness values were adjusted so that computed flood heights agreed with stage-discharge rating curves (as extended logarithmically) for the New Port Richey (site 1, fig. 2 ) and Fivay Junction (site 2, fig. 2 ) stations.
Flood heights were computed for all cross sections shown in figure 2 using data described above. Beginning flood elevations for cross section 1 were taken from an approximate stage-discharge rating determined by use of Manning's open-channel flow equation (Chow, 1959) neglecting affects of tide. Flood-peak discharges used in the analysis for the upper study reach were taken from areal flood-frequency relations shown in figure 3 , and are listed in table 3. Flood-peak discharges for the lower study reach were estimated by extendi2g areal flood relations, shown in figure  3 , to a drainage area of 195 mi • Reduced~flood-peak discharges were introduced into the step-backwater analysis to compensate for drainage area decreases of 3 to 10 percent.
Because of data limitatio' ns, and because the upstream extent of the tide affected reach depends primarily on tide conditions in the Gulf of Mexico, a precise determination of the upstream lim-it of tidal flooding was not attempted in this investigation. The approximate upstream limit of significant tidal flooding is arbitrarily taken as the intersection of the horizontal projection of the 100-year . tide height (about 14ft above mean sea level) (figure SA, Ho and Tracey, 1975) with the 100-year fluvial flood height. This intersection is located between crosssections 22 and 24 ( fig. 2) . Therefore, computed flood heights for cross sections 1 through 20 are assumed to be affected by tide and are not listed in table 4. cDrainage area values used in determining flood-peak discharges from areal flood-frequency relations shown in figure 3 . 2! Pithlachascotee River near New Port R.ichey stream gaging station (site 1, fig. 1 ). J/ Pithlachascotee River near Fivay Junction stream gaging station (site 2, fig. 1 ). 4/ Flood heights for 2-and 2.33-year recurrence intervals for cross section 78 from Crews Lake -stage-frequency relation ( fig. 4 ).
* Road inundated at this and higher floods. An approximate l stage-frequency relation was developed for Crews Lake ( fig. 4 ) using· one h~storic peak and ten annual maximum lake stages. Graphical plotting positibns used are described by Dalrymple (1960) . Except for recurrence intervals of 2 and 2.33 years, computed flood heights for cross section 78 {fig. 2) agree with values from the stage-frequency relation. Because of data limitations, the Crews Lake stage-frequency relation is believed to be more reliable than results of the step-backwater analysis for 2-and 2.33-yearkfloods. Therefore, 2-and 2.33-year flood heights shown in table 4 for cross section 78 were taken from the Crews Lake stagefrequency relation ( 1 ig. 4). Profiles shown in figure 5 generally parallel the stream bed throughout the upper study f.each illustrating uniform flood flow for Pithlachascotee River. Brief irregularities do occur in profiles at three points; however, these occur l as a result of channel constriction and road gra~es. The Pithlachascotee that d;~char_ ges_ directly 195 mi _of predominantly creasing near the coast. main · ·stem are subj e. ct to storms.
SUMMARY
River is a coastal stream in west-central F}..orida into the Gulf o'f Mexico. The stream drains· about rural land. Urban residentiai :development is inLew-lying areas near the Pithlachascotee River flooding, particularly during large regional Flood-control measures are proposed for the Pithlachascotee River bas1n, including construction ·of a flood-detention arett and a diversion canal. llowever, proposed changes in the basin are not considered in this study.
The upper 138 mi 2 of the Pithlachascotee River ·basin. is a large kar~t a:rea, has many sinkholes, and is helieved a principal source of recharge to the underlying regional aquifer system. Because of this drainage~ the quantity of water that finds its .way downstre~m during storms is much less than would otherwise be expected.
Flood heights having recurrence intervals of 2, 2. 33, 5, 10~' · 25, 50, TOO, 200, · and 500 years were determined for -the upper study reach using areal flood-frequency data determined from ' available flood data for the Pithlachascotee River ' and for a nearby stream. These data, and profiles for the 2.33-, 5-, 10-, 100-, and 500-year floods are presented. Flood data provided are for nontidal areas of the Pithlachascotee Riv· er upstream to Crews Lake, under current basin conditions. Study results indicate that flood discharges in the study area are highly variable and are one-third to one-half of regional es. timates. Differences between study area and regional estimates are due to large quantities of flood water drainage to the regional aquifer system in the upper basin. Graded roads and bridges located at -three sites in the upper study reach will be inundated by various frequency floods.
As population and urban develop~ent continue to grow in the Pithlachascotee River basin, proposed flood-control measures may be implemented to protect existing development and to provide for orderly future development~ · As these changes occur, basin hydrology will also undergo modification. Determination of the extent of areal flooding under future basin conditions will require recomputation of flood heights and profiles to reflect changes in area hydrology.
